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DETAILED ACTION 
Summary 

1. This is the initial Office Action based on the Application No. 10/840240 on 
"Method of Forming Color Filter Layer and Method of Fabricating Liquid Crystal 
Display Device Using the Same" filed on May 7, 2004. 

2. Claims 1-20 are currently pending and have been fully considered. 

i 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 1-20 are rejected under 35 U.S.C. 103(a) as being obvious over LIN (US. 
6,989,177 B2) in view of XIA et al. ("Soft Lithography ." Angew. Chem. Int. Ed., 1998, 
pp.550-575). 

LIN discloses a method for making a color filter obtained by one-shot molding 
(Col. 2, lines 62-67 and Col. 3, linesl-15) that includes the steps of: (1) providing a 
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removable mold with a plurality of groove units arranged in predetermined pattern; (2) 
forming a black matrix on the transparent substrate; (3) attaching the removable mold 
to a transparent substrate that cooperatively forms a plurality of channel units; (4) 
filling the channel units with red-colored, green-colored, and blue-colored 
photopolymer solution, respectively; (5) applying an ultraviolet light to the 
photopolymer solution so as to cure the polymer to the transparent substrate; and (6) 
removing the mold with the patterned polymer layer formed on the transparent 
substrate. 

Steps (1) and (6) corresponds with applicant's claims 1, 11, and 16 where a 
removable mold with grooves is being used. Step (2) corresponds with applicant's 
claims 8 and 16. Step (3) and (4) corresponds with applicant's claims 2, 11, and 16 
where channels of the mold are filled with color resin. Step (5) corresponds with 
applicant's claims 3, 13, 16, and 19 where curing each of the color resin in the sub-color 
filters are done by irradiating light which gives off heat. In addition to applicant's claim 
16, it is known to one of ordinary skill in the art that color liquid crystal display devices 
include an active matrix substrate on which a plurality of active elements such as TFTs 
are formed, a color filter substrate on which color filter layers of different colors and a 
common electrode are deposited in this order. 

Each pixel of the color filter film used in the liquid crystal displays is composed 
of red, green, and blue sub-pixels; in other words, the sub-pixels or sub-filters 
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correspond to pixel regions of a liquid crystal device, this corresponds to applicant's 
claims 9 and 20. 

LIN does not appear to explicitly disclose using three molds or using the one- 
mold mutlitple times, made of polydimethylsiloxane (PDMS) to form the color filter 
where the channels are filled with color resin by capillary action. 

However, XIA et al. discloses a polydimethylsiloxane (PDMS) mold having relief 
structures that form a network of empty channels to be filled with a liquid prepolymer 
by capillary action. This is a soft lithography method known as "micromolding in 
capillaries". The steps of this method is illustrated in Figure 1 below: 




Figure 1 

This method corresponds with applicant's claims 1, 5, 6, 10, 11, 14, and 16. In view of 
XIA et al/s method of micromolding in capillaries, it would have been obvious to one of 
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ordinary skill in the art to use the PDMS mold three times or use three PDMS molds in 
order to form three different sub-color filters with three different color resins, as 
required by LIN. 

The PDMS mold is an elastomer. The elasticity and low surface energy of the 
PDMS mold allows it to be detached easily from surfaces. It is also optically 
transparent down to about 300 nm in order to allow UV light to cure resin (XI A et al. 
pp.556, 562). This corresponds with applicant's claims 3, 4, 11, 12, 13, 17, 18, and 19. 
Also, the elastomeric mold offers the opportunity to manipulate the size and shape of 
features present on the mold so as to give different shapes to the injected resin or 
polymer in the mold such as a stripe shape. The cured polymers, therefore, possess 
almost the exact dimensions and shapes of the channels in the surface of the PDMS 
mold (XIA et al. p.567). This corresponds with applicant's claims 7 and 15. 

LIN and XIA et al. are analogous art because they are from the same field of 
endeavor, that is microfabrication technology. At the time of the invention, one of 
ordinary skill in the art would have been motivated to modify the method of forming 
color filters for liquid crystal display devices of LIN to include the micromolding in 
capillaries method from XIA et al. because XIA et al. suggests that the use of soft 
lithography may be practical for display devices and that patterning techniques such as 
micromolding in capillaries have potential for application in emerging technologies or 
in high-resolution patterning (XIA et al. p.570). XIA et al/s purpose for developing the 
use of soft lithography/ micromolding in capillaries for the technology of 
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microfabrication is to provide a convenient and inexpensive method to pattern small or 
large surfaces of substrates. LIN stated that many efforts have been paid in the past to 
the development of low cost manufacturing methods with high performance product 
but results were hardly achieved. In this view, the object of UN's invention is to 
provide a method for making a color filter for use in a liquid crystal display, which is 
simple and has a minimized manufacturing cost (LIN Coll, line 65-67; Col. 2, line 46- 
49). XIA et al. suggests the method for liquid crystal displays and patterning, and LIN 
provides a display with a patterned layer. Therefore, the method of forming color filter 
layer for liquid crystal display device in applicant's claims 1-20 would have been 
obvious at the time the invention was made. 



Conclusion 

9. Kim, Enoch et al. "Micromolding in Capillaries: Applications in Material 
Science." J. Am. Chem. Soc; Vol. 118. No. 24 pp.5722-5731, 1996. - Procedures based on 
micromolding in capillaries using an elastomeric stamp made of poly(dimethylsiloxane) 
or PDMS. 

10. CHEN et al. (US 2006/0210707 Al) - Method for manufacturing color filters. 

11. YI et al. (US 6,809,791 B2) - Transflective liquid crystal disply device having a 
color filter and method for fabricating thereof. An object of the present invention is to 
provide a color filter substrate of a reflective liquid crystal display device that has a 
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high transmittance and color purity, and a manufacturing method of the color filter 
substrate. 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stella K. Yi whose telephone number is 571-270-5123. 
The examiner can normally be reached on Monday - Friday from 8:00 AM to 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Barbara Gilliam can be reached on 571-272-1330. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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